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South Africa's transition to a democracy -characterized by a liberal constitution, a bill of rights, and attempts to pursue reconciliation rather than revenge -has been widely admired as a paradigm shift in human relationships from seemingly inevitable conflict to a negotiated peace. The challenge of narrowing racial disparities in health care is a formidable one for the new government. 1, 2 The high rates of infection with the human immunodeficiency virus (HIV) and full-blown AIDS add another layer of complexity. In this review I evaluate health care reform and responses to the pandemic of HIV and AIDS during the first decade of the new democracy.
social determinants of health
Human health, patterns of disease, and life expectancy are profoundly affected by complex interactions among economic, social, and political forces, behavioral patterns, medical care, and the application of technology. 3, 4 Given the importance of the social determinants of health, the new government can be proud of its many achievements that have improved health among the nation's approximately 45 million people. These include stabilization of the economy, substantial economic growth, reversal of discriminatory legislation, and rationalization of the complex bureaucracy associated with the policies of apartheid. In addition, the government has provided access to clean water for 9 million people, built 1.5 million houses, and installed electricity and telephone connections to more than 1 million homes. 2, 5 It has also constructed hundreds of new clinics that provide primary health care, desegregated medical services, made health services free to expectant mothers and children under five years of age, and developed new food programs that reach 5 million children.
These achievements have been marred by several shortcomings. Many new clinics and the district health system are not yet adequately functional because of a lack of personnel and finances, poor administration, and expanding demands. Public tertiary health services have been severely eroded. Many new homes are of substandard quality, and 7.4 million more houses are needed. Electricity, water, and telephone services are often interrupted because of a lack of payment by residents. Unemployment rates are high (up to 40 percent) and rising. More than 600,000 jobs have been lost in the agricultural sector since 1994, and at least 500,000 other jobs have been lost since 1995. Although a strategic plan has been formulated for dealing with the pandemic of HIV and AIDS, it has had a low profile and has been overshadowed, until recently, by official denial of the causal relationship between HIV and AIDS.
health expenditure
The government's total planned expenditure of $48 billion (in U.S. dollars, at an exchange rate of 7 rands to $1) for fiscal year 2003-2004 represents 30.4 percent of South Africa's gross domestic product (GDP) and is $4.8 billion in excess of expected revenue for the year. 5 The allocation of 11 percent of the government budget for health care -$5.3 billion (far less than the $27 billion research budget of the U.S. National Institutes of Health) -funds primary, secondary, and tertiary health care for the 36 million people (approximately 80 percent of the population) who do not have health insurance, as well as all health care training and education in the country.
Over the past 30 years, expenditures for health care in the private sector have grown to consume a much larger proportion of the total national expenditure on health. In the 1970s, 30 percent of all health care expenditures were concentrated in the 20 percent of the population that had private insurn engl j med 351;1 www.nejm.org july 1, 2004 zens who have private insurance. Similarly, the percentage of physicians who work in the private sector and care for patients with insurance has grown from 40 percent in the 1970s to 66 percent today.
health policy and health care reform
In the apartheid era, intense criticism was focused on wide disparities in health and access to health care in South Africa. 6, 7 Determination to develop a more equitable national health care system was central to the new government's ambitious health and welfare policies in the Reconstruction and Development Program. 2 Extensive new legislation regarding national health has been enacted to meet these goals through expanded access to health care within a districtbased system of primary health care, nationalization of health laboratory services, greater regulation of health care professionals, compensation for occupational injuries and diseases, and health promotion ( Table 1) . The rationale has been that in the face of limited public resources, a strong primary care system is more likely to effect equitable improvements in health than are hospital-based services. [8] [9] [10] [11] [12] Legislation is also aimed at reducing inequity within the private sector -for example, by preventing health insurance plans from excluding benefits for chronic diseases to patients who have preexisting common conditions such as hypertension, diabetes, and asthma; by controlling drug prices; and by improving the administration and management of private insurance schemes 13 (Table 1). The National Health Bill (which, if signed by the president, will become the National Health Act) consolidates such legislation.
However, movement toward some sort of national health service that resembles health care systems in many developed countries, with equitable access to well-balanced primary, secondary, and tertiary care facilities, has been slow. South Africans with health insurance retain access to much that modern medicine can offer, although premiums are escalating rapidly and benefits are increasingly restricted. 13 Those without health insurance are dependent on public health services. A two-tier health care system thus continues, with discrimination in access to care on economic grounds replacing the racial discrimination of the past. 14-16 These disparities are evident in annual per capita expenditures on health care of less than the equivalent of $150 in the public sector and about $850 in the private sector. In practical terms, the disparities are illustrated by the fact that, nationally, there are 8.7 cardiac surgeons per 1 million population who perform 774 operations per 1 million people annually in the private sector; in the public sector, there are 0.6 cardiac surgeons per 1 million people who perform 69 operations per 1 million population.
There is thus ongoing tension in South Africa between promoting or allowing private medical care, on the one hand, and developing a more equitable system of public medical care, on the other. Within the public health sector there are additional tensions. At the same time that resources are being redistributed toward a system based on primary care that is within reach of all, and common ground is being sought between Western medicine and African traditional healing practices, 17 attempts are being made to form public-private partnerships. 18 Allocation of resources in the public sector is focused on national redistribution -away from tertiary care and toward long-neglected primary and community-based care. 19 Resources are also being shifted away from the Western Cape and Gauteng provinces, which have two and three medical schools, respectively, that serve as regional tertiary care centers, and toward the previously disadvantaged Eastern Cape and KwaZulu-Natal provinces. The government is further redistributing finances on a per capita basis toward poorer regions. The overall result is that, although the proportions of the national population in the wealthier provinces of Gauteng and the Western Cape increased between 1994 and 2002, the percentage of the national health care budget allocated to each has been reduced since 1995 (Table 2 and Fig. 1 ). 20 The consequence is that some of the well-established and valued tertiary services for the poor and uninsured are being radically trimmed. New tertiary care hospitals are being built in the Eastern Cape and KwaZulu-Natal provinces, but a shortage of specialized personnel frustrates the delivery of services (Table 3) . 21 Attempts are being made to shift medical personnel toward areas of need, through several methods, some of them coercive. For example, the choices of junior doctors for their first year of residency and subsequent years of community service in rural areas are more restricted than in the past. In the public sector, medical jobs are being shifted to new tertiary care institutions in previously disadvantaged areas, but it is difficult to recruit staff to work in such regions. In the private sector, physicians will have to demonstrate the need to open or Replaced the old act of 1965, which was designed to meet the needs of a for-profit health system that allowed arbitrary discrimination against groups of people; prescribed minimum-benefit conditions without copayment; prevented "cherry picking" of healthiest clients by the insurance industry; prohibited rating of risk and exclusion on grounds of age, sex, or state of health; required improved governance, financial administration, and accountability Established a broad framework for administration of the health care system, with delineation of distribution of powers and functions among national, provincial, and district health authorities; protected the rights of health-service users; addressed the establishment and operation of private and public health facilities; the regulation of public health programs and services; the use of human tissue; health laboratories; health surveillance; research; and information maintain medical practices in areas that are deemed to have an excess of services. All of these changes are designed to improve equity in access to health care. However, the shortterm costs of transformation include inadequate facilities and shortages of personnel and basic medicines at new primary care centers, reduced availability of tertiary care for the poor, and inefficient and ineffective interactions among hierarchical levels of public health services. Cost effectiveness is impaired by reduced economies of scale when caseloads are decreased. For example, when cardiac surgical operations are reduced by 60 percent, the savings achieved amount to about 40 percent because expenses do not fall in direct proportion to the reduction in the number of operative procedures. The many changes in health care have resulted in widespread dissatisfaction and feelings of alienation on the part of physicians throughout the nation, and they led to an unprecedented protest march on Parliament by the medical profession last February 6. 22 impact on tertiary services in the public sector Selected statistics from the Western Cape and from Groote Schuur Hospital, the University of Cape Town's main teaching hospital, illustrate adverse trends in tertiary care. Adequate nationwide data are not available, but discussions with my colleagues at the University of Witwatersrand and elsewhere indicate broadly similar trends in other regions.
Between 1995 and 2000, the public health sector in the Western Cape was downsized by 3601 hospital beds (24.4 percent) and by 9282 health and support personnel (27.9 percent), while the lo- In the ophthalmology department, there has been a 60 percent reduction in faculty and a 50 percent reduction in beds over the past decade. In the general surgery department, the waiting time for surgery for breast cancer is now 8 weeks (as compared with a wait of 2 weeks 10 years ago). A reduction in neurosurgical facilities has required the withdrawal of intensive treatment from those patients who have been given the worst prognoses. 24 The numbers of patients who are being treated for chronic renal failure have also been reduced. In the mid-1990s, 156 patients were undergoing longterm dialysis and 100 patients received renal transplants annually at Groote Schuur Hospital; by 2002, only 100 patients were undergoing dialysis and about 75 patients received transplants. Dialysis is largely restricted to potential candidates for transplantation in order to maintain a steady stream of patients through the dialysis service into the transplantation program. In South Africa, 15 new patients per 1 million population enter programs for the treatment of chronic renal failure each year, for a total of about 99 patients per 1 million population. By contrast, the number of new patients and the total number of patients per 1 million population in similar programs in Europe are 100 and 900, respectively; in the United States, they are 140 and 1800.
The number of beds in the internal medicine department at Groote Schuur Hospital was reduced from 216 in 1990 to 60 in 2003, with the remainder having been shifted to secondary community hospitals where care of patients is cheaper but where referral for tertiary care is restricted. The number of full-time faculty members in the department of medicine was reduced from 43 in 1990 to 27 in 2003, resulting in fewer general physicians and a loss of both critical mass and experience in several subspecialties, as had been anticipated. 25 In other parts of the country, the situation may be worse. For example, in November 2003, elective surgery was put on hold for six months at the University of Witwatersrand's major academic hospitals in Gauteng. 26 Some are optimistic that the tensions resulting from the redistribution of resources for primary, secondary, and tertiary care are temporary, and they argue that perhaps this is the price to be paid to secure a more balanced and equitable system of public health care in the future. 27 However, it is a matter of great concern that current trends are threatening postgraduate training, the maintenance of surgical skills, and research in what have been some of the 28 and in 2003, 64 percent of new entrants to medical schools were women. The medical curriculum is being revised so that students receive five years of case-based learning directly after high school, followed by a year of general residency and two years of compulsory community service -regrettably, often with inadequate supervision by more experienced staff members. Although such changes may produce more primary care physicians, restricting their career options could lead these physicians to emigrate to countries with better opportunities. Unless the erosion of tertiary public institutions is reversed, eventually there may be an almost exclusive focus on primary and community-hospital-based care in the public sector, with nurses, paramedical staff, community-based health workers, and traditional healers playing dominant roles. 17 
demographic features
Of the more than 40 million people infected with HIV in the world, 5 million are in South Africa (about 10 percent of the country's population). In 2000, HIV and AIDS accounted for 38 percent of total years of life lost from premature death -47 percent for females and 33 percent for males (Fig.  2) . Communicable diseases other than HIV and AIDS, maternal and perinatal conditions, and nutritional deficiencies associated with poverty and underdevelopment accounted for 25 percent of life-years lost, noncommunicable diseases for 21 percent, and injuries for 16 percent (Fig. 3) . 29 Increasing workloads for health care workers are illustrated by data from Hlabisa, a rural district of 222,000 people where the prevalence of HIV infection increased from 4 percent in 1992 to 35 percent in 2002. Clinic visits increased by 88 percent between 1991 and 2001, 30 and hospital admissions increased by 81 percent between 1991 and 1998. 31 The result has been stress and exhaustion among health care workers, up to 16 percent of whom are positive for HIV themselves. 32 A national study of 222 health care facilities that are representative of the public and private sectors confirms these observations. 33 It is estimated that 40 to 50 percent of South Africa's workforce could die from AIDS over the next 10 years and that by 2005 there will be about 800,000 orphans under the age of 15 years. 34 The reduction in the workforce, the increased human and financial resources required to provide care for people living with AIDS, and the needs of orphans will profoundly affect all aspects of social and economic development and the lives and well-being of all.
hiv prevention and treatment programs
The approach of the South African government to HIV and AIDS has been resoundingly criticized within the country and internationally. It has been a great disappointment that a new, enlightened democratic government could so arrogantly deny the link between HIV infection and AIDS in the face of overwhelming evidence provided by the global scientific community. 35 The failure of the government to promote a prevention campaign over the past decade and an initial focus on ineffective treatments have contributed to sustained and pervasive denial of the existence of the HIV pandemic as well as perpetuation of the stigma associated with HIV and AIDS. 36 Prevention of the transmission of HIV from mothers to children has been badly handled. The ability to reduce vertical transmission of HIV infection is one of the most important advances in the medical management of HIV infection. The poor prognosis for infants infected during delivery or infancy (among whom mortality is 91 percent by the age of eight years) provides a good reason to promote the widespread use of effective preventive measures. 37, 38 It is paradoxical that although the president, the challenges posed by hiv and aids Many obstacles frustrate the introduction and maintenance of comprehensive and effective programs for preventing the transmission of HIV and for treating infected patients with antiretroviral drugs. Such obstacles include a high prevalence of high-risk sexual behavior, extensive sexual violence against children and unempowered women, constraints on financial and human resources, an inadequate health care infrastructure, resistance to adopting bottle feeding rather than breast-feeding, concern about the potential adverse effects of antiretroviral-drug therapy in poor and nutritionally vulnerable populations, concern about promoting drug resistance, and fear of not meeting constitutional requirements for equity.
Resistance to introducing antiretroviral treatment was understandable in the era of high-cost antiretroviral drugs and suspicion about the motives of the drug industry. In addition, powerful nations and multinational drug companies resisted efforts to import affordable generic drugs. 42 Welcome changes in the attitudes of all who hold a stake in this situation are rectifying it, thereby making possible the local production of generic drugs and further substantial reductions in prices.
There also may have been concern that a purely biomedical approach to addressing HIV and AIDS would deflect attention from such other important social issues as extreme poverty, poor sanitation and nutrition, dysfunctional families, a lack of recreational facilities, sexual promiscuity, and high crime rates. All of these problems are endemic in Africa, which has suffered greatly from global economic forces that have perpetuated and aggravated disparities in wealth and health, 43-49 and are relevant to the control of infectious diseases -as illustrated by the history of tuberculosis. 50 Finally, there is legitimate concern about the theft from public health systems of drugs used to treat HIV, the growth of crime syndicates, 51 and the large numbers of illegal immigrants in search of treatment, with potential deleterious effects on an antiretroviral-treatment program that is inadequately monitored.
None of these impediments should continue to delay progress. New information is generating deeper insights into factors that influence sexual activity in the young. 52 The government's inability to provide a comprehensive program should not prevent the implementation of such a program where an infrastructure exists. The example of the Western Cape, where almost 100 percent of eligible patients now have access to drugs that prevent 54 The government's commitment to providing treatment 61 and its recent decision to introduce antiretroviral-treatment programs 62 are a welcome relief from its long-standing vacillation and vindicate the efforts of activists and nongovernmental organizations. Successful implementation will be costly and socially complex. A total of $1.7 billion has been budgeted for antiretroviral therapy over the next five years, and it is estimated that $2.4 billion to $3 billion will be required annually by 2010. Providing antiretroviral treatment to hundreds of thousands of people for many years, in addition to offering adequate integrated care for tuberculosis, malnutrition, and other associated diseases of poverty, presents major challenges in terms of cost, health care delivery, and other factors. 63 With testing for HIV currently available in only 56 percent of health care facilities and condoms available in only 87 percent of facilities, 64 recent proposals for strengthening the existing health care system and ensuring equity in the implementation of antiretroviral treatment are salutary. 65 expanding the health care budget in the face of a national health emergency Given the current expenditures on health in the public sector and the overwhelming problems that the government faces, sustained treatment of HIV infection for hundreds of thousands of people is a formidable challenge. Brazil's example demonstrates the potential to make treatment progressively available in middle-income countries. 66 However, Brazil's annual per capita GDP ($4,400) is greater than South Africa's ($3,200), and only 0.7 percent of Brazil's adult population is positive for HIV, as compared with more than 20 percent of South Africa's population.
Several options are available for increasing the budget for the prevention and treatment of HIV and AIDS, with differing social and ethical implications and justifications. Priorities could be changed and resources shifted within the existing public health budget, or resources could be shifted within the overall budget -for instance, from the military budget to the health care budget. The allocation of $5.73 billion for military equipment has come under severe criticism. This is the best potential local source of additional funding and has the lowest opportunity costs. Borrowing money from the International Monetary Fund or the World Bank would prevent immediate opportunity costs but incur a growing debt burden, with major adverse social effects. Reduction of the annual burden of paying $7 billion in interest on debt could release considerable resources for expenditures on health and social services, but this scenario is unlikely. Raising personal income tax by 5 percent would generate only about $0.67 billion annually, and a 5 percent increase in corporate taxes would raise another $0.5 billion annually.
Much hope also rests on the acquisition of external resources from the U.S. Emergency Plan for AIDS Relief, the World Bank Multisector HIV/AIDS Project, the Global Fund to Fight AIDS, Tuberculosis, and Malaria, the Clinton Presidential Foundation, and other sources. Developing partnerships with and maximizing the benefit from these sources represent a major challenge. However, recruiting and training many more health care workers, improving the health care infrastructure, and sus-n engl j med 351;1 www.nejm.org july 1, 2004 taining the required financial resources over the longer term are likely to be even more difficult.
making sustainable progress in health
The formidable scientific complexity inherent in understanding the pathobiology of HIV and AIDS and in designing vaccines, microbicides, and effective treatments is well recognized by the scientific community. 67 Local scientific work toward production of a vaccine has strong national and international support. 68 Many ethical challenges to clinical research are increasingly being acknowledged. [69] [70] [71] Two local institutions have received generous grants from the National Institutes of Health's John E. Fogarty International Center for educational programs to improve the capacity of ethics review in developing countries. 72, 73 It is less well recognized and acknowledged that complex global economic forces that perpetuate poverty have magnified the burden and impact of HIV and AIDS in poor countries and pose the largest threat to ambitious plans for prevention and treatment. Medical advances and a biomedical approach to health will make necessary contributions to the improvement of health both in South Africa and internationally. However, these contributions will not be sufficient. The emergence and spread of new and recrudescent multidrug-resistant infectious diseases is arguably the single greatest worldwide threat of the 21st century. 74, 75 The impact of global economic and social forces on health and the need to address them are acknowledged in recent reports from the U.S. Council on Foreign Relations 75, 76 and in a forthcoming report from the Institute of Medicine on the challenges of providing antiretroviral treatment in settings where resources are constrained. Since philanthropy cannot continue indefinitely, it will be vital to address the problems of debt that can never be repaid, trade in weapons, unfair global trading rules, and other upstream determinants of health. This will help us to cope with HIV and AIDS in the long term, ameliorate poverty, and reduce the threat of more devastating future plagues. 75, [77] [78] [79] The evolution of improved health care is both a crucially important aspect of South Africa's development and an indicator of whether the country's political transition can be followed by a successful social transition. In its justified early focus on equitable access to primary care and on social determinants of health, the new government has made two major errors that will have adverse long-term consequences: denying the link between HIV and AIDS and allowing the severe erosion of tertiary care in the public sector. It is possible that these errors are linked by an ambivalence toward science and the role of modern health care in the face of poverty. The example of leadership on HIV and AIDS in such countries as Brazil, Uganda, and Botswana has long been evident and could have been emulated. As previously suggested, differentiation in the training and research functions of medical schools, with the preservation of some efficient tertiary institutions, could have served South Africa's interests more effectively than the attempt to have all medical schools emulate the same model. 25 In reflecting on the first decade of South Africa's transition to democracy, it is necessary to strike a fair balance between justified criticism and deserved praise for a government faced with the overwhelming burden of a major political transformation and the simultaneous challenges posed by a devastating disease. 80 It is also fair to conclude that the improvement of health in South Africa will depend both on enlightened, vigorous reconsideration of many local policies and practices and on a reshaping of the global forces that affect the health of whole populations.
